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STUDY OF CHONDROCYTE APOPTOSlS IN 
OSTEOARTHRITIS USING TUNEL TECHNIQUE 
J Monfort 1, M Nacher 2, J Lloreta 1, C Mestre ~, JC Monllau 1, 
P Benito ~ 
7Hospital del Mar and Esperanca. Universitat Autonoma de 
Barcelona. 2URFOA Institut Municipal d'lnvestigacio Medica. 
Universitat Pornpeu Fabra, Spain 
Aim: The aim of our study was to analyze the influence of load- 
ing on programmed cell death (apoptosis) in cartilage obtained 
from patients with coxarthrosis. 
Methods: Femoral hip cartilage was obtained from osteoarthritis 
patients who were submitted to femoral hip arthroplasty (n= 10). 
From each hip cartilage, samples from loading and non-loading 
areas were obtained. Each of these samples was embedded in 
paraffin and sections of 4 ;~m were obtained. After rehydration, 
tissue was treated with proteinase K 20 ~,g/ml for 10 min at room 
temperature. Endogenous peroxidase was blocked by incubation 
with 3% H202 in methanol for 10 min at room temperature and 
tissue was permeated with 0.1% Triton X-100 in 0.1% sodium 
citrate. TUNEL (TdT-mediated UTP nick end labeling) reaction 
mixture was added to each section for 60 rain at 37°C and DNA 
strand breaks were labeled with fluorescein. Incorporated fluo- 
rescein was detected by antifluorescein antibody conjugated with 
peroxidase and, after substrate reaction, positive cells were 
quantified under light microscope. Results were expressed as a 
percentage of positive cells in each group of samples. The 
Student's paired t-test was employed for the statistical analysis. 
Results: In cartilage samples of loading and non-loading areas 
11.9±17.6% and 9.6+9. 1% of chondrocytes respectively were 
positive using TUNEL. No statistically significant differences were 
obtained between the average of the two populations. 
Conclusions: With data obtained in our study, we did not find a 
relationship between loading and non-loading areas and the 
degree of apoptosis. 
These results are consistent with those obtained previously by 
our group using electron microscopy. 
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BENEFICAL ROLES OF HIGH MOLECULAR WEIGHT 
HYALURONAN ON CARTILAGE; SUPPRESSION OF MMP-1, 
CHEMOKINE PRODUCTION AND INCREASE OF TIMP-1 
PRODUCTION BY CHONDROCY'rES 
M Tanaka H Nakamura, K Masuko-Hongo, T Kato, K Nishioka, 
Institute of Medica/ Science, St. Marianna University, Kawasaki, 
Japan 
Aim: Hyaluronan (HA) has been used for arthritis as a chon- 
droprote showed that HA was effective for the treatment of CA as 
well as RA. HA was repoctive agent. A lot of clinical studies rted 
to beneficial effects on morbid chondrocytes and synoviocytes in 
in vitro experiments, however its precise mechanism has been 
still unclear. Moreover, some investigation showed that high 
molecular weight HA (>2X106) was more beneficial than lower 
molecular weight HA. The objective of this study is to elucidate its 
mechanism in the view point of MMP and chemokine production 
by chondrocytes. 
Method: Chondrocytes were obtained from patients with CA and 
fracture. Cartilage from latter patients was diagnosed as normal 
macroscopically and microscopically and used as a control. First 
passage chondrocytes were seeded on to the 24 well plates and 
incubated until semi-confluent. Chondrocytes were stimulated 
with 5ng/ml IL-113 and high molecular weight HA (Suvenyl®: SUV) 
at the concentration of 0.1, 0.5 and 1.0 mg/ml for 24 hrs. The 
supernatant was harvested and the concentrations of MMP-1, 
MMP-3, MMP-9, TIMP-1, RANTES and MCP-1 were measured 
by ELISA. 
Results: MMP-1 and nANTES production was suppressed by 
SUV at a concentration dependent manner. On the other hand, 
SUV stimulated TIMP-1 production. 
Conclusions: Suppression of MMP-1 and RANTES, and also 
increase of TIMP-1 was beneficial effects for chondrocytes. 
These effects might be some of the mechanism of SUV in the 
treatment of arthritis. 
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INTERLEUKIN-I-INDUCED REACTIVE OXYGEN SPECIES 
WERE INHIBITED BY SODIUMU HYALURONATE 
K Fukuda M Matsukawa, S Tanaka, C Hamanishi 
Department of Orthopaedic Surgery, Kinki Univ. School of 
Medicine, Osaka, Japan 
Aim: The aim of this study was to determine the induction of 
reactive oxygen species (ROS) by chondrocytes with interleukin- 
1 (IL-1) in situ and to examine the effect of sodium hyaluronate on 
ROS induction. 
Methods: Bovine articular cartilage slices or chondrocytes 
embedded in alginate beads were cultured in the presence of IL- 
l .  2,7-dichlorofluorescin diacetate (DCF-DA) was used to detect 
ROS. 
Results: I1_-1 caused DCF-oxidation in the cytoplasm of chon- 
drocytes in monoIayer, cartilage slices and embedded in alginate 
beads, thereby reflecting the production of ROS. Ebselen, a 
potent antioxidant, reversed 11--1-induced DCF-oxidation and IL- 
l-inhibited proteoglycan (PG) synthesis. Sodium hyaluronate 
inhibited IL-l-enhanced DCF-oxidation, in a dose-dependent 
manner. 
Conclusion: ROS play an important role in modulating IL-1- 
inhibited PG synthesis, and sodium hyaluronate inhibits their 
induction. 
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THE INTRACELLULAR NA+ AND K+ CONCENTRATIONS 
MEASURED BY ATOMIC ABSORPTION 
SPECTROPHOTOMETER IN HUMAN HEALTHY AND 
OSTEOARTHRITIC CHONDROCYTES 
Elisa Trujillo 1,2, Maria del Mar Trujillo 3, Tom&s Gonzalez 1, 
All Mobashed 4, Pablo Martin Vasallo 2 
1Servkio de Reumatologia, Hospital Universitario do Canarias. 
2Laboratorio de Biologla det Desarrol!o. Departamento do 
Bioquimica y Biotogia Molecular. Universidad de La Laguna. 
3CSIC Isla de la Cartuja, Sevilla, Spain; 4Departrnent of 
Veterinary Prectinicat Sciences, University of Liverpool, 
Liverpool, UK 
Aim: The aim of this study is to determine the [Na+] and 
[K+] intracellular in human healthy and osteoarthritic (CA) 
chondrocytes (in early stages and in advanced disease). 
Methods: Pieces of healthy and CA cartilage were rinsed in cold 
solution (SF3) to stop the ionic transporters of the chondrocyte 
plasma membrane. The [Na+] and [K+] intracellular were meas- 
ured by atomic absorption spectrophotometer after the removal 
of ions from the extracellular space, 
Results: The table shows the [Na+] and [K+] intracellular values 
obtained. The values are mean± e,s.m, of n experiments. The 
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[Na+] and [K+] intracellular values are expressed in nmol per mg 
of tissue. 
N [Na+] [K+] 
Healthy chondrocytes 8 18.6±1.4 36.2+3.1 
Early OA 6 19.0±1.3 38.6±2.8 
Advanced OA 10 33.8±2.9 40.8±2.1 
In early stages of OA in humans the [Na+] and [K+] intracelluMr Jn 
chondrocytes results were similar to the values for human healthy 
chondrocytes. When the disease is advanced the [Na+] and [K+] 
intracellular values were significant increased. 
Conclusions: Our data suggest that chondrocytes from early 
stages of OA maintain the [Na+] and [K+] intracellular, probably 
through variations in the ionic transporters plasma membrane 
proteins. When the disease advances, the chondrocytes are 
not capable of adaptative responses to ionic environmental 
perturbations. 
